Mitochondrial ATP synthase regulation in heart: defects in hypertension are restored after treatment with captopril.
Control of mitochondrial ATP synthase capacity was investigated in cultured cardiomyocytes from normotensive (Wistar-Kyoto) and spontaneously hypertensive rats. Cells from spontaneously hypertensive rats have a higher basal ATP synthase capacity than those from normotensives, but lack the normal up-regulation in response to an increased energy demand. After treatment of spontaneously hypertensive rats with captopril (60 mg/kg per day for 12 weeks), cellular hypertrophy characteristic of the hypertensives was abolished and the cardiomyocytes showed a normal ATP synthase capacity. Normal up-regulation of this enzyme was also restored. All cells showed a normal down-regulation of the synthase in response to cyanide. Experiments with the calcium antagonists, verapamil and ruthenium red, suggest that abnormal ATP synthase regulation observed in the untreated spontaneously hypertensive rats results from an alteration of Ca2+ handling in cardiac cells under chronic high workload, which is reversed by captopril treatment.